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0 Tibial component of a hnee Joint prosthesis. 

@ A modular tibial prosthesis contains a dovetail 
mechanism (4. 5 & 14) and a posterior tongue (15) 
and groove (8) arrangement The dovetail mecfia- 
nism cooperates with a reinforcing component (22) 
to allow alternate use of a spined component (20) 
with the same base plate (1)l 
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BACKGROUND OF THE INVENTION 

This invention relates to a prosthetic device for 
replacing the proximal tibial surface of a knee joint. 
More partk:ularty it relates to a means for attaching 
the components of a modular tibial prostheses to 
one another. 

Modular tibial prosttteses having a base plate 
and a separate articular surface component require 
a reliable means for attaching the articular surface 
component to the base plate. Ideally, the attach- 
ment means will provide easy assembly and pre- 
vent both sliding and separation between tf^ plate 
and articular surface component It is important that 
while achieving secure fixation the attachment 
means does not incorporate features thai unneces- 
sarily weaken the plate or articular surface compo- 
nent. These goals are particularly difficult to 
achieve in constrained knee designs wfuch can 
transmit signifk:ant tilting toads to the articular sur- 
face component through a spine. 

SUMMARY OF THE INVENTION 

The present invention addresses tfiese require- 
ments by providing in a modular tit)ial prosthesis 
including a base plate and an articular component 
an intedocking two-segment dovetail mecfianism. 
The plate has an upwardly extending rail around its 
periphery which merges with an upwardly extend- 
ing two-segment dovetail. This continuous rail 
strengthens the base plate by eliminating notches 
along the plate periphery. This configuration is ac- 
commodated by the two-segment configuration 
whk:h altows a continuous rail while maintaining 
dovetail engagement posteriorty. The two-segment 
dovetail also minimizes tfie dimensions of ttte an- 
terior dovetail segment to reduce tfie requisite 
dov^l groove in the articular component tfiereby 
yiekJtng a stronger articular component The dove- 
tail segments incorporate compound angles which 
engage a two-segment compound angle, dovetail 
groove in the underside of the articular component 
to wedge the articular component against the proxi- 
mal surface and anterior rail of tfie tibial plate. This 
wedging action res^ ^ing and separation be- 
tween the titMal components. 

In a prefenred embodiment, the dovetail 
mechanism cooperates with a posterior tongue and 
groove arrangement to furtfier resist separation of 
tfte tit)tal comportents. 

The two-segment dovetail also allows the alter- 
native use of an articular component having a re- 
inforced spine on the same t>ase plate design. A 
rigid retnfbrctng post ^ctemls upwardly into ttie 
spine to sti-engtfien the spine arKJ resist forces 
placed on the spine tiiat wouM otherwise tend to 
separate the articular component and the base 



plate. The reinforcing post has a base portion that 
can be recessed into the articular component. The 
base portion contains a slot which avoids engage- 
ment between the rigid base portion and the anter- 

5 tor dovetail segment on the plate. However, the 
posterior dovetail segments of the articular surface 
and the plate still engage one another. The base 
portion also contains a through hoto coaxial with a 
fiole through the articular component and a hole in 

10 the base plate to accomnKxiate a bolt for securely 
joining the components. 

BRIEF DESCRIPTION OF THE DRAWINGS 

75 RG. 1 is a top view of a tibial base plate. 

RG. 2 is a section view of tfie tibial t)ase plate 
of RG. 1 cut atong section line A-A. 

RG. 3 is a skie view of an articular surface 
component 

20 RG. 4 is a top view of tfie component of RG. 
3. 

FIG. 5 is a bottom view of the component of 
RG. 4. 

RG. 6 is a section vtow of tfie articular compo- 
25 nent being placed on the tibial base plate, the 
components Ijeing cut atong section lines A-A and 
B-B. 

RG. 7 is a section view similar to FIG. 6 
showing the components fully assembled. 
30 RG. 8 is a bottom view of an alternative em- 

Ixxliment of the articular surface component. 

FIG. 9 is a section view of the component of 
RG. 8 cut atong section line C-C, the figure also 
sfiowing a screw. 
35 RG. 10 is a bottom view of a reinforcing com- 

ponent. 

RG. 11 is a side view of the component of RG. 

10. 

RG. 12 is a side view of a stem extenston. 

40 

DETAILED DESCRIPTION OF THE INVENTION 

Refenring to RGS. 1 and 2. a tibial base plate 1 
has a top surface 2 and an upwardly extending rail 

45 3 around tfie periphery of the top surface 2. Also 
extending upwardly from tfie plate 1 top surface 2 
is a two-segment dovetail comprising first 4 and 
second 5 segments. The rail 3 merges with the 
second segment 5 to eliminate notches in the 

50 posterior regton of ttie plate 1 ttiat couW weaken 
tfie plate 1. Tfie first segment 4 includes converg- 
ing sides defining a lead-in angto. The lead-in 
angte can vary from 1 to 179 degrees but is 
preferably atxnit 32 degrees. The second segment 

55 5 also includes converging sides defining a lead-in 
angle. However, ttie second segment 5 sides are 
offset outwardly witti respect to the first segment 4 
sides and are ttierelbre not co-linear wittt ttie first 
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segment 4 sides. The first and second dovetail 
segments blend at a shoulder 6 to fonm a continu- 
ous, two-segmerrt dovetail. Preferably the leacMn 
artgle of the second segment 5 is tfie same as tfie 
lead-in angle of the first segment 4. The two- s 
segment dovetail allows the continuous rail while 
maintaining dovetail engagemertt posteriorly, due 
to the offset of the second segntent 5. It simulta- 
neously minimizes the dimensions of the first, an- 
terior, dovetail segment 4 to reduce the requisite w 
dovetail groove in the articular component This 
results in a stronger articular component with im- 
proved resistance to material cold flow. The two- 
segment dovetail has a dovetail angle 7 which can 
vary from 1 to 89 degrees but preferably is about is 
45 degrees. In the preferred embodtment the dove- 
tail angle 7 is the same for both the first 4 and 
second 5 segments. The prefenred embodiment 
also contains a posterior groove 8. formed as an 
undercut in a widened portion 9 of the posterior 20 
part of the rail 3. The base plate 1 is preferably 
formed made of metal to provide a strong and rigid 
support for ttie articular surface component. 

RGS. 3-5 depict an articular surface compo- 
nent 10 which attaches to the top surface 2 of the 25 
tibial t>ase plate 1. The articular component has an 
upper surface 11 for articular engagement with a 
femoral component and a lower surface 12 for 
matingly engaging the top surface 2 of the plate 1. 
A stepped edge 13 around the periphery of the 30 
articular component 10 is adapted to engage the 
rail 3 to resist outward migration of the componerrt 
wften it is compressively loaded. A two-segment 
dovetail slot 14 corresponding to the two-segment 
dovetail is fomned In the lower surface 12. The 35 
preferred embodiment includes a posterior tongue 
15 adapted to engage tfie posterior groove 8. The 
articular surface comportent 10 is preferably made 
from a polymer such as polyettiylene which has 
natural lubricity to aid in articulalion with a femoral 40 
component and which is elastically deformable to 
allow the dovetail interface described below. 

In use ttie articular surface component 10 is 
positioned with its lower surface 12 in contact with 
the top of the rail 3 and with the dovetail segments 46 
4 and 5 in alignment with the two-segment dovetail 
slot 14 as shown in RG. 6. With a downward and 
rearward force, the articular component 10 is urged 
into engagement with the plate 1. The two^segment 
dovetail slot engages the first segment 4 first and so 
then the second segment 5 and tfie tongue 15 
engages the groove a As the dovetail engages the 
dovetail slot the slot elastically defonms creating 
reactive forces tending to move the articular com- 
ponent forward, toward the front portion of ttie rail 55 
18, and downward, toward tt)e top 2 of tfie plate 1. 
These forces occur due to the tead-in angle and 
dovetail angle 7 respectively. These reactive forces 



are advantageously distrituited over both dovetail 
segments 4 and 5. As the front edge 19 of the 
articular component 10 clears the rail 3, the articu- 
lar component 10 moves to seat against the plate 
1. When the user removes the downward and rear- 
ward force, the reactive forces from the elastic 
deformation of the articular component 10 cause 
the 

articular component's lower surface 12 and front 
edge 19 to press finmly against the plate's top 
surface 2 and the front portion 18 of the rail 3. 
respectively, as shown in RG, 7. 

In an altemative embodtment. shown in RGS. 
8-12, a sptned articular component 20 includes a 
spine 21 for constraining the motion of a femoral 
component The spined component is strengthened 
and furttier secured by a reinforcing component 22. 
The reinforcing component is preferably made from 
a metal to provide suffident strength and rigidity. 
The spined component contains a recessed area 
23 and a post hole 24 and a bolt hole 25. The 
reinforcing component 22 comprises a base portion 
26 having a top 27 and a bottom 28. A post 29 
extends from the top 27 of the base portion 26. 
The bottom 28 contains a clearance slot 30. A bolt 
hole 31 extends through the base portion 26. The 
reinforcing component 22 fits within the spined 
component 20 with the post 29 extending into the 
post hole 24 and the base portion 26 within the 
recess 23. The bolt hole 31 in the base portion 26 
aligns with the bolt hole 25 in the spined compo- 
nent 20. 

In use, the reinfordng component 22 is placed 
within ttte spined component 20 and then the 
spined component 20 is placed on the tibial base 
plate 1 as descrit)ed for tfie previous emtxxfiment. 
However, the clearance slot 30 of tfie rigid t>ase 
portion 26 fits over the first segment 4 of the 
dovetail and does not engage it The second seg- 
ment 5 does engage the dovetail slot 14 and the 
tongue 15 engages the groove 8 When the spined 
component 20 is seated on the base plate 1. the 
bolt holes 25 and 31 align with a bolt hole 32 in the 
base plate 1. A bolt 33 is placed through the bolt 
holes 25, 31 and 32 to engage a nut. or preferably 
a threaded stem extension 34. The bolt 33 passes 
completely through the t>olt hole 25 in the spined 
component 20 and abuts the base portion 26 of the 
reinfordng component 22 When the bolt 33 Is 
tightened, the base portion 26 of the reinfordng 
component 22 is pressed tightly against the top 2 
of the plate. Because of the dose engagement of 
the post 29 and the walls of the post hole 24. 
forces that would tend to displace the spine 21 are 
transmitted to the post 29 and therefore to the 
plate 1. The reinfordng component 22 in conjunc- 
tion with ftie engagement of tfie second dovetail 
segment 5 with the dovetail slot 14 and tfie er>- 
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post hole opening onto the lower surface; 

a reinforcing component having a base 
portion with a top and a bottom, the t>ase 
portion havirig a post extending upwardly from 
5 its top. the post adapted to fit within the post 

hole, and a clearance slot formed in the bot- 
tom adapted to fit over the first dovetail seg- 
ment without engaging the dovetail angle. 

70 6. A prosthetic implant for the knee comprising: 



gagement of the tongue 15 and groove 8 provides 
secure fixation of the sptned component 20 to the 
plate 1. This is because in order for the sptned 
component 20 to disengage from the base plate 1, 
it must be displaced in a tilting or sliding manner 
which is prevented by the reinforcing component 
22 and bolt 33. 

It will be understood by those skilled in the art 
tfiat the foregoing has described a preferred em- 
bodiment of the present invention and that vari- 
ations in design and cor^struction may be made to 
the preferred embodiment witfK)ut departing from 
the spirit and scope of the invention defined by the 
appended claims. 

Claims 

1. An implant for the human knee compristrig a 
tibial base plate having: 

a gerierally plartar top surface; 20 
a first dovetail segment extending upwar- 
dly from the top surface aiKl having converg- 
ing sides; and 

a second dovetail segment extendir^g up- 
wardly from the top surface artd having con- 25 
verging sides, ttie coiwerging sides of the sec- 
ond segment being offset outwardly with re- 
spect to the converging sides of the first seg- 
ment such ttiat the converging sides of tfie first 
segment are not collinear witii the cortverging 30 
skies of the second segment 

2. The implant of ciatm 1 further comprising a rail 
extending above the top surface and extending 
sut>stantially all the way around the top sur- as 
face. 

a The implant of daim 2 wherein a portkm d the 
rail is undercut to form a tongue receiving 
groove. 40 



a tibial base plate having a generally 
planar top surface; 

a tibial articular surface component having 
an upper surface aiwl a lower surface; a spine 
exteruling upwardly from the upper surface, 
the spine containing a post hole, the post hole 
opernrrg onto tf)e lower surface: 

a reinforcing component having a t>ase 
portion with a top and a tcttom, the base 
portion having a post extending upwardly from 
its top. the post adapted to fit within the post 
hole. 

7, The implant of claim 6 further comprising a 
screw and wf)erein the articular surface com- 
ponent contains a hole exteruling completely 
through it from the upper surface to the lower 
surface arKl the reinfordng component con- 
tains a hole extending through it from Its top to 
its bottom and the base plate contains a hole 
in its top surface such that when the post is 
placed in the post hole and the articular sur- 
face component is placed on the base plate 
fbe screw can be placed through tfie holes in 
all three components simuHarteously, the 
screw passing through the hole in the articular 
component and coming to bear on the reinforc- 
ing component in order to press the reinforcing 
component tightiy against the base plate when 
the screw is tightened. 



4. The implant of daim 3 further comprising a 
tibial articular surface having: 

an upper surface for articulation with a 
femoral implant; 45 

ia lower surface for engagement with the 
tibial base plate, the tower surface having an 
outer edge shaped to fit within the rail, the 
lower surface furttier contaimng a dovetail 
groove shaped to receive the first and second so 
dovetail segments; and 

a tongue formed in a portion of the outer 
edge, the tongue shaped to fit within tfte 
tongue receiving groove. 

55 

& The implant of daim 4 further comprising: 

a spine extending upwardly from the upper 
surface, the spine containing a post hde, the 



& The implant of claim 6 further comprising a 
dovetail extending upwardly from the top sur- 
face of the base plate and wherein the base 
portion of tfie reinfordng component contains a 
dearance slot adapted to fit over a portion of 
the dovetail witfK)ut engaging the dovetail 
when the post is placed in the post hole and 
the articular surface component is placed on 
the t>ase plate. 
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